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KAPHOJIOrHMECKHE HCCJIE^OBAHMH TPEMATOA 
CEMEHCTBA SCH1STOSOMATIDAE M3 CEBEPO-3AnAAHOH MyKOTKM 

51. B. BapiueHe, f. M. CTaHHBMMioTe, O. M. OpjiOBCKaa 


H3yqeHbi KapHOTHnbi 4 bhaob uihctocom. XpOMOcoMHbie KOMnjieKCbi napTeHHT Trichobilharzia 
sp. 1 coctoht H3 18 ajieMeHTOB; 2 -h h 6-h napbi — cy6MeTaueHTpHqecKue, Apyrue xpOMOcoMbi— 
MeTaueHTpHqecKne. ZtunAOHAHbiH Ha6op xpomocom Trichobilharzia sp. 2 paBeH 16; 1 napa o6pa30- 
BaHa KpynHbiMH MeTaueHTpHqecKHMH ajieMeHTaMH, BKjnoqaiomHMH 28.02 % xpoMOcoMHoro MaTe- 
pqajia. LlJHCTOCOMbi Austrobilharzia variglandis hmciot 16 xpomocom, b tom qncjie ABe nojiOBbie 
xpoMocoMbi. IlapTeHHTbi Schistosomatium sp. coAep>KaT 14 xpomocom, cpeAH KOTOpbix caMbin KpynHbiH 
ajieMeHT npeACTaBjieH nojioBoft Z xpoMOcoMOH. OnpeAejieHHe nojia y uihctocom ocymecTBjiueTCH no 
THny ZZ:ZW. 

Cpe^H H3BeCTHbIX 83 BHJLOB UIHCTOCOM, XpOMOCOMHbie KOMnjieKCbi H3yHeHbI 
y 16 bhjlob (Short, 1983). Y 6ojibLUHHCTBa bhjlob b jLnnjionjLHbix Ha6opax 6biJio 
onncaHo 16 xpomocom. McKJiioqeHHe cocTaBJimoT jiHLUb Tpn BHjxa — Schistosoma¬ 
tium douthitti (2n=14), Heterobilharzia americana (2n — 20) h Trichobilharzia 
stagnicolae B (2n=18). 

LU HCTOCOM bl B OTJlHMHe OT JLpyTHX TpeMaTOJL HBJIHIOTCH pa3/LeJIbHOnOJlbIMH. 
riojl y HHX 06 yCJ 10 BJlHBaeTCH TaK Ha3bIBaeMbIMH nOJIOBbIMH XpOMOCOMaMH, 
KOTOpbie 6bIJIH BbIHBJieHbl y MHOTHX H3yMCHHbIX KapHOJIOmqeCKH M H MCTO^aMH 

npeACTaBHTejieH noziceM. Schistosomatinae. CaMKH luhctocom hmciot reTepoMopcf)- 
Hyio napy nojiOBbix xpomocom, th n xpomocomhoh ACTepMHHa uhh nojia y hhx - 
ZW. IlojiOBbie xpoMocoMbi caMUOB roMOJiorHMHbie — ZZ (Short, 1983). Flo noBOAy 

npOHCXO>KAeHHH H 3BOJ1IOUHH nOJIOBbIX xpOMOCOM V TpeM 3T0JX 6bIJia BblABHHVTa 

HHTepecHan KOHuenunn (Grossman e. a., 1981). OjiHaKo jxjih 6ojiee nojmoro noHH- 

M3HHH MexaHH3MOB 3BOJIIOUHH nOJIOBbIX ACTepMHHaHTOB TpeM3TOA Hy>KHbI AOnOJIHH- 
Te^bHbie CBeAeHHH 06 oco 6 chhocthx cTpyKTypHon opraHH3auHH reHOMa luhctocom 
H pOACTBeHHbIX HM (})OpM reJlbMHHTOB. 

HaMH 6bijin H3yqeHbi xpoMOCOMHbie KOMnjieKCbi 4 bh/lob luhctocom. Y napTe¬ 
HHT Austrobilharzia variglandis h Schistosomatium sp. 6bijin HAeHTncjmuHpoBaHbi 
nojiOBbie xpoMocoMbi. 


MATEPMAJl M METO^HKA 

Jle tom 1986 r. b pa3JinqHbix BOjioeMax MayHCKOH hh3mchhocth 6biJio obHapy- 
>kcho 12 3K3. MOJiJiiocKOB Sibirenauta picta , KOTOpbie 6biJin 3 apa>KeHbi AByMH bh- 
jx aMH luhctocom: Austrobilharzia variglandis h Trichobilharzia sp. 1. 25 3K3. 
MOJiJiiocKOB Anisus acronicus OKa3ajincb 3apa>KeHHbiMH Trichobilharzia sp. 2, 3 3K3. 
Lymnaea zazurensis b TKaHHx cojiep>KajiH napTeHHTbi Schistosomatium sp. 
06pa6oTKy, (fmKcauHio npo6 h npnroTOBJieHHe npenapaTOB npoBOAHJiH aHajiornq- 
HbiMH MeTOjia mh, KaK h y jLpyrnx TpeMaTOjL (Barsiene, Grabda-Kazubska, 1988). 
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KapHOMeTpHqecKHH aHajiH3 npoBe^eH Ha ocHOBe H3MepeHHH xpomocom H3 10 Ka- 
pnoTHnoB Ka>KAoro BHAa (b cjiynae Austrobilharzia variglandis — 15 KapnoTH- 
noB). KapHOTHnbi 6biAH cocTaBJieHbi H3 cj)OTorpa(j)HH MeTac})a3Hbix ruiacTHHOK, 
yBejiHHeHHe KOTopbix 2600 pa3. Ilpn stom onpeAeAHAncb CAeAyiomne napaMeipbi 
xpoMOcoMHoro KOMnjieKca: L a — aOcojifOTHan aahh3 xpomocom b mkm, L r — 
OTHOCHTejibHan aahh3 xpomocom (OTHomeHHe AJiHHbi xpomocom k AAHHe Bcero 
ranjiOHAHoro HaOopa) h I c — ueHTpoMepHbiH hhackc (OTHomeHHe /yiHHbi KopoTKoro 
njieqa k AAHHe xpoMOCOMbi) (Short, Grossman, 1981; Thiriot-Quievreux, 1984). 
IOiaccH(j)HKauHfl xpomocom ocymecTBJieHa no MeTOAy JleBaHa c coaBTopaMH 
(Levan e. a. 1964). 


PE3yJlbTATbI MCCJ1EAOBAHMPI 

y moaaiockob Sibirenauta picta h Anisus acronicus 6binn o6Hapv>KeHbi luhcto- 
coMbi Trichobilharzia sp. (noAceM. Bilharziellinae). Llpn H3yneHHH xpoMOcoMHbix 
KOMnAeKCOB 6bIJIO BbIHBAeHO, 4TO LUHCTOCOMbl V pa3HbIX npOMe>KyTOHHbIX X03HeB 
hbho otahh aiOTcn no KapnoTHnaM. UlncTocoMbi, KOTopbie npeACTaBAeHbi b opra- 
hh 3Me Sibirenauta picta coAep>KaT 18 xpomocom. y Anisus acronicus HaHAeHHbie 
HI HCTOCOMbI HMeAH B AHnAOHAHbIX HaOopaX 16 XpOMOCOM. K CO>KaAeHHIO, HaM 
He yAaAOCb onpeAeAHTb BHAOByio npnHaAAe>KHOCTb uepKapnn, h y Sibirenauta picta 
napa3HTnpyiOHXHe mncTocoMbi 6biAH Ha3BaHbi Trichobilharzia sp. 1, y Anisus 
acronicus—Trichobilharzia sp. 2. 

XpoMOCOMbi Trichobilharzia sp. 1 (2n=18) MeAKnx pa3MepoB, hx aOcoAiOTHan 
A a h Ha KOAeOAeTcn ot 1.53 ao 3.92 mkm (Ta6A. 1). Bee xpoMOCOMbi MeTaueHTpn- 
necKne, 3a hcka loneHHeM 2-h h 6-h nap, KOTopbie othochtch k nepexoAHOMy mny - 
cyOMeTaueHTpnnecKOMy-MeTaueHTpHMecKOMy (pnc. 1). Kapnomn b ueAO m cocTaB- 
AeH H3 nAa bho yObiBaionxnx no pa3MepaM xpomocom. 

B Kapnomne Trichobilharzia sp. 2 (2n=16) pe3KO BbiAeAneicn nepBan caMan 
KpynHan MeTaueHTpnnecKaH napa xpomocom (pnc. 2). Ee aOcoAiOTHan a a h h a 
12.85 mkm, OTHOCHTeAbHan AAHHa 28.02 % ot aahh bi Bcero ranAOHAHoro HaOopa. 
CaMan MeAKan napa xpomocom HaOopa cocTaBAneT ah nib 6.48 % ot a a h h bi ranAOHA- 
hoto HaOopa h othochtch k cyOMeTaueHTpnnecKOMy Tnny. 7-n napa hM eeT cy6Me- 
AnaAbHO-MeAHaAbHO pacnoAO>KeHHvio ueHTpoMepy. OcTaAbHbie 3AeMeHTbi xpoMO- 
comhoto annapaTa MeTaneHTpanecKHe, hx ueHTpoMepHbiH hhackc npeBbimaeT 40 % 
(Ta6A. 1). 


T a 6 ji h u a 1 


Pe3yjibTaTbi KapHOMeTpnqecKoro aHajiH3a luhctocom 



Trichobilharzia sp. 1 

Trichobilharzia sp. 2 

No nap 

XpOMOCOM 

L a + m 

L r +m 

l c +m 

KJiaCCH(j)H- 

KaUHH 

XpOMOCOM 

L a + m 

L r ±m 

I C + m 

KJiaCCH(J)H- 

KaUHH 

XpOMOCOM 


1 

“1 

3.92+0.23 

i- 1 -r 

17.50+0.34 43.32+2.09 

m 

i i- 1 -r 

12.85+0.66 28.02+0.66 42.80+1.20 

m 

2 

3.64+0.27 

16.18+0.35 35.54+0.94 

sm—m 

7.92+0.43 

17.26+0.41 

47.86+0.68 

m 

3 

2.79+0.23 

12.38+0.27 49.00+0.84 

m 

5.89+0.32 

12.84+0.37 45.44+0.82 

m 

4 

2.51+0.20 

11.46+0.19 41.32+2.37 

m 

4.72+0.37 

10.24+0.24 

45.36+1.24 

m 

5 

2.27+0.18 

10.08+0.15 38.82+1.30 

m 

4.28+0.30 

9.32+0.21 

42.22+1.28 

m 

6 

2.20+0.17 

9.78+0.12 34.04+1.67 

sm—m 

3.72+0.28 

8.10+0.32 41.96+2.32 

m 

7 

1.96+0.12 

8.78+0.35 43.04+0.96 

m 

3.22+0.19 

7.02+0.25 35.54+2.44 

sm—m 

8 

1.59+0.10 

7.12+0.25 46.44+1.07 

m 

2.98+0.19 

6.48+0.11 

31.98+1.59 

sm 

9 

1.53+0.12 

6.82+0.31 44.34+0.65 

m 






n p h m e h a h h e. 3,necb H BTa6ji. 2, 3: L a — a6cojnoTHaH ^jiHHa xpomocom, mkm; L r — OTHOCHTejibHan AJiHHa xpoMo- 
com (OTHomeHHe A^iHHbi Ka>KAOH xpoMOCOMbi k ajihhc r anjioHAHoro Ha6opa), %; l c — ueHTpoMepHbiH hhackc (OTHomeHHe 
AJiHHbi KopoTKoro njiena k ajihhc Been xpoMOCOMbi); m — MeTaueHTpHqecKHe xpoMOCOMbi; sm — cy6MeTaueHTpHqecKHe 
XpOMOCOM bi. 
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Phc. 2. KapHOTnn iiihctocom: a — Trichobilharzia sp. 2, 2n=16, 6 — Schistosomatium sp., 2n=14 
(nepBan napa coctoht h3 nojiOBbix ZW xpomocom). 

y napieHHT Austrobilharzia variglandis ( 2n = 16) b jnnjioiUHbix HaOopax 6bkio 
BbiHB.ieHo 16 3„ieMeHTOB, b tom nncjie 6 nap ayTOCOM n ojHa napa no.iOBbix xpo- 
mocom (pnc. 3). AoconFOTHan jyinHa xpomocom BapbnpoBa.ia ot 2.57 ao 6.36 mkm. 
Ca.Mbie KpyiiHbie ejnHHUbi xpoMOCo.MHoro annapaia cocTaB.m.m 22.07 % ot jJinHbi 
ranjioHAHoro HaOopa n HMejin Me^najibHO jioKajiH 3 HpoBaHHyto ueHTpoMepy. MeTa- 
ueHTpnnecKHMH 0Ka3aJincb ayTocoMbi H3 3 -h, 4-h, 6—8-n nap. CyOMeTaueHTpn- 
necKoe CTpoeHne 6bkio oTMeneHo y ayTOCOM H3 5 -h napbi. 2-n napa no.iOBbix xpo- 
mocom b K;ieTKax roMoraMeTHbix napTemiT cocTon.ia H3 ejnHnu cyOMeTaueHTpn- 
necKoro-.MeTaueHTpnnecKoro cTpoeHHH. feTepora.MeTHbie napTeHHTbi cojep/Ka.m 
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Phc. 3. KapHcmm Austrobilharzia variglandis, 
2n— 16. 



Ta6jiHua 2 

Pe3yjibTaTbi KapnoivicTpHMecKoro ana.'maa Austrobilharzia variglancLis 


JVb nap 

XpOMOCOM 

L a ±m 

L r ±m 9 

L r +m (S 

I c + m 

KjiaCCH(|)HKaU,HH 

XpOMOCOM 

1 

6.36+0.36 

22.07+0.48 

20.92+0.77 

41.11+0.96 

m 

3 

4.01+0.18 

13.91+0.40 

13.19+0.46 

48.82+0.50 

m 

4 

3.74+0.17 

12.98+0.48 

12.30+0.37 

42.40+2.14 

m 

5 

3.43+0.13 

11.90+0.19 

11.28+0.16 

33.04+1.73 

sm 

6 

2.61+0.19 

9.06+0.19 

8.59+0.17 

45.38+1.11 

m 

7 

2.38+0.08 

8.26+0.29 

7.83+0.30 

41.06+1.90 

m 

8 

2.13+0.11 

7.39+0.24 

7.01+0.25 

42.54+1.20 

m 

2 Z 

5.74+0.27 

19.92+0.41 

18.88+0.39 

35.96+1.53 

sm—m 

W 

2.57+0.13 

8.92+0.25 


3.53+0.38 

a 


n p h m e q a h h e. a - aKpoueHTpHnecKne xpomocomw, Z, W — nojiOBbie xpOMOcoMbi. 


reTepoMop(})HyK) napy BJieMeHTOB. HaHHan napa 6biAa o6pa30BaHa H3 cy6Mera- 
ueHTpuqecKOH-MeTaueHTpHqecKOH xpoMOCOMbi, a6co;noTHaH aa HHa kotopoh b cpeA- 
HeM cocTaBAHAa 5.74 mkm h aKpoueHTpnqecKOH xpoMOCOMbi, a6coAK)THaH aaHH a 
KOTopofi 2.57 mkm (Ta6A. 2). CieAOBaie^bHO, reTepoMopc|)Hyio napv coAepwaT 
napTeHHTbi >KeHCKoro noAa, KOTopbiM xapaKTepeH ZW mn xpomocomhoh AeTepMH- 
Haunn noAa. HjiHHa ranAOHAHoro Ha6opa xpomocom y caMOK b cpeAHeM cocTaBAHAa 
28.82, y caMuoB — 30.40 mkm. flpn 3tom ot HOCHTejibHan aa HHa k3>kaoh napbi 
xpoMOCOM y caMOK no cpaBHeHHto c ca m ua mh 6biAa Bbirne (Ta 6a. 2). 

XpoMOCOMHbie KOMn.ieKCbi Schistosomatium sp. BKAioqaiOT 14eAHHnu (pnc.2,6). 
riepBan napa caMbix KpynHbix xpomocom HaOopa HBAHeTCH AeTepMHHaHTaMH noAa 
3th x TpeMaTOA- y napTeHHT My>KCKoro noAa 1-h napa npeACTaBAeHa ABy m h hckaio- 
nme^bHO KpynHbiMH MeTaueHTpnqecKHMn 3 a eMemaMH, a6coAKrmaH AAHHa koto- 
pbix AoemraeT 15.49 mkm, a OTHOCHTejibHan nx AAHHa cocTaBAHeT b cpeAHeM 
33.18%. y napTeHHT >KeHC koto noAa 1-h napa xpomocom reTepoMopc[)HaH. OAHa 
xpoMocoMa MeTaueHTpnqecKaH, OTHOCHTeAbHbie pa3Mepbi kotopoh — 38.36, Apy- 
ran — aKpoueHTpnqecKaH, OTHOCHTejibHan a a h h a ee cocTa ba neT Anmb 7.08 % 
(Ta6A. 3). TaKHM o6pa30M, pa3Mepbi Z xpoMOCOMbi npeBbimaiOT pa3Mepbi \V xpo- 



5 6 7 d 



■=> Trichobilharzia sp .1 
czzzj Trichobilharzia sp.2 

Austrobilharzia VariglancLis 
Ezza Schistosomatium sp. 



Phc. 4. PiAeorpaMMbi luhctocom, cocrra BjieHHbie Ha ocHOBe oTHocHTejibHbix paaMepoB h ueHTpoMepHoro 

HHAeKCa XpOMOCOM. 

1—9 — HOMepa nap xpomocom, Z, W — nojiOBbie xpoMOCOMbi. 
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T a 6 ji h u a 3 

Pe 3 yjibTaTbi KapHOMeTpnqecKoro aHajiH3a Schistosomatium sp. 


N° nap 

XpOMOCOM 

L a 4-m 

L r + m 9 

L r + m $ 

I c + m 

K-naccHcjDHKauHH 

XpOMOCOM 

2 

8.70+0.34 

21.55+0.68 

18.63+0.80 

47.33+0.99 

m 

3 

5.83+0.33 

14.44+0.33 

12.49+0.59 

46.47+1.03 

m 

4 

4.82+0.67 

11.94+0.99 

10.32+0.91 

45.23+1.07 

m 

5 

4.40+0.43 

10.90+0.45 

9.42+0.31 

48.20+0.91 

m 

6 

4.05+0.33 

10.03+0.38 

8.68+0.27 

44.70+1.37 

m 

7 

3.40+0.28 

8.42+0.26 

7.28+0.30 

36.63+0.37 

m— sm 

I Z 

15.49+0.37 

38.36+1.24 

33.18+0.90 

44.20+0.40 

m 

W 

2.86+0.29 

7.08+0.29 


9.60+1.88 

a 

MOCOM 6O.l 00 1 

40M b 5 pa3. Cpo^HHH tui hh a ra njioiuHoro HaOopa y caMOK — 40.38 


y caMLioB — 46.69 mkm. flpn 3tom o6pa3\'K)TCH BecbMa cymecTBeHHbie pa37iHM hh 
no o6me\iy o6t>0my reHeTHMecKoro MaTopna.ia y ca\moB h ca\ioK h tom ea.MbiM 
BbiHB.iHioTCH pa3.iHMHH no oTHOcHTe.ibHbiM pa3M0pa.M Bcex xpomocom Ha6opa 
Ca.MOK H Ca.MLLOB. 

Flo AaHHbiM KapHO.\ieTpHMec koto aHa.iH 3 a 6 bLin cocTaB.ioHbi HAeorpa.MMbi 
OTHOCHTe.lbHblX pa3M0pOB xpOMOCOM V H3YH0H HbIX BH^OB LUHCTOCOM ( piiC. 4). 
Ha OCHOBaHHH 3TH X jaHHbIX MO>K HO n pea.nO.TO>KIiTb, HTO Me>KBHAOBbie pa3.1HHHH 
KapHOTHnoB b poa.e Trichobilharzia o6pa30Ba.iHCb 3a cuot po 6 epTCOHOBCKiix 
TpaHC.ioKauHH. Ilo.iOBbie \V xpo.MOCOMbi A. variglandis hb.ihiotch cxo>khmh no 
OTHocHTe.ibHon ;ulhh0 c ayTocoMa.MH 6-h napbi. \V xpo.MOCOMbi Schistosomatium 
sp. no OTHOCHT 0 „lb HO H +1HH0 H 0 HM0H3T rOMO.lOTOB CpO^H ayTOCOM. 

OBCy>KAEHME 

B KapnojiorHH pacnpocTpaH 0 HO MH 0 HH 0 , mto ca.Mbio npHMHTHBHbio cJiopMbi b 
KapnoTnnax co^ 0 p>KaT 6 ojibLuo 0 KO.mqocTBO OAHon^onnx 3„10M0htob (Whito, 
1973). B 3BOJHOLLHH KapHOTHnOB HM 00 T M 0 CTO CH M M0TpH3 a U.HH XpOMOCOMHOTO 
annapaTa n yM 0 HbLU 0 HH 0 nncjia xpomocom. ZlaHHan tohaohllhh nopocTponKH 
KapHOTHnoB XOpOLUO npOC. 10 >KHBa 0 TCH V pa3.innHbIX n03B0H0HHbIX >KHBOTHbIX 

(Bhplut 0 hh, 1987). AHa.iornqHbio npouoccbi np 0 o 6 pa 3 OBaHHH oco 60 hhoct 0 h crpyK- 

TypHOH OpraHH3aunn r0HOMa H3MH 6bLlH OTM0H0HbI npH H3VM0HHH KapHOTHnoB 
Tp0MaTOzi H3 otphaob Strig 0 iform 0 S n Echinostomatiformos. Bbijio npejxnoao- 
>K0HO, MTO np0AKOBbI0 (})OpMbI CTpHTOHA COA0p>KaJlH 20 OAHOn.lOq HX +10M0HTOB 
(Bapm0H0 H AP-, 1987), npOTp0MaTOAbI, H3 KOTOpbIX SBO.lIOLLHOHHpOBajlH rO.lb- 
MHHTbi oTpnAa Echinostomatiformos hm03h H 0 .\ 10 H 00 22 OAHon.ionnx xpomocom 
(B apui 0 H 0 , Khc 0 ji 0 H 0 , 1987). 

KapnoTHnHM 0 CKH 0 oco 60 hhocth TpoMaTOA C 0 M. Schistosomatida 0 yKa 3 biBaiOT Ha 
MOHO(|)HJ 10 THM 0 CKO 0 npOHCXO>KA 0 HH 0 TLaHHOH rpynnbl r 0 JlbM HHTOB (Short, MotlZOl, 
1960). Mo>KHO COrJiaCHTbCH C MH0HH0M, MTO np0AKOBbI0 (|)OpMbI LUHCTOCOM HM0JIH 

20 T 0 Jiou. 0 HTpHH 0 CKHX oahhhu roHOMa (Grossman 0 . a., 1981). 20 3 ji 0 M 0 htob 
onncaHO y Heterobilharzia americana. B Ka photh n 0 3 Toro BH/ra AOMHHHpyiOT 
cy 6 T 0 jiou 0 HTpHM 0 CKH 0 xpoMOCOMbi (Short 0 . a., 1987). Y Trichobilharzia stagni- 
colae b xpomocomH bix KOMnji 0 Kcax hmootch 18 jth 6 o 16 sjiomohtob (Short, Monzol, 
1960). HaMH H3yn0HHbi0 LUHCTOCOMbi H3 po/ra Trichobilharzia TaK>K 0 co/ropwajiH 
16 h 18 xpomocom. OpyKTypa hx KapHOTHnoB OTjiHuaoTCH ot nojiyuoHHOH aMopn- 
K3 HCKH MH yq 0 HbIMH. Bo 3MO>KHO, HTO 4yKOTCKH0 H aM 0 pHKaHCKH 0 LUHCTOCOMbi 

AaHHoro poAa npcACTaBJiCHbi pa3 h bi mh bha^mh. Ojxh^ko hc hckjuoucho, mto 
Trichobilharzia sp. 2 h T. stagnicolae A hbjihiotch tcm >kc bhaom. LLJot (Short, 
1983) CMHTaCT, HTO CJI 0 Ay 0 T 3aHOBO H3yHHTb CTpyKTypy KapHOTHnoB LUHCTOCOM, TaK 
KaK Ha paHHHX CTaAHHX pa3BHTHH K3pHOJLOrHH 0 LU 0 H 0 6 bIJIO M 0 TOAOB, n03BOJIHIO- 
LUHX TOMHO HXLCHTHCf)HLiHpOBaTb JIOKajIH3aUHIO U, 0 HTpOM 0 p. 
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B COOTBeTCTBHH C oOmenpiiHHTOH TeHAeHUHeH 3BO.TK)UHOHHOrO npeo6pa30BaHHH 
xpoMocoMHbix KOMn.ieKCOB opraHH3MOB, mo>kho CMHTaTb, hto KapHOTHn Tricho- 
bilharzia sp. 2 hbahctch 6ojiee nporpeccHBHbiM, qeM Trichobilharzia sp. 1. 
B pe3y.ibTaTe poOepTCOHOBCKiix Tpa hcaok 3nn n xpomocom (KOTopbie no othoch- 
TejibHbiM pa3MepaM cootB eTCTByioT 2-n n 4-n napaM HaOopa Trichobilharzia sp. 1) 
y Trichobilharzia sp. 2 bo3hh ka a napa caMbix KpvnHbix MeTaneHTpnqecKnx 3Ae- 
MeHTOB. Me>KBHAOBbie pa3JinqnH xpomocom H3 Apyrnx nap o6ycAOBAHBaAncb 
nepnueHTpnqecKHMn HHBepcnnMH, Ay nA hk3ij,hhmh. H3yqeHHbie HaM n mncTocoMbi 
poAa Trichobilharzia CAeAyeT cnmaTb OTAeAbHbiMH b n a a m n, nocKOAbKy mokbh- 
AOBbie pa3jinqnH b pa3Hbix rpynnax TpeMaTOA, b tom qncAe n y hihctocom, oObiqHO 
BbIHBAHIOTCfl B CTpV KTyp HOH OpraHH3a UHH KapHOTHna, a qHCJlOBbie H3MCHeHHH 
name Bcero OTMeqeHbi aah 6ojiee BbicoKnx TaKCOHOB. 

XpoMocoMHbie KOMnjieKCbi caMUOB Austrobilharzia variglandis , cocTonmne 
H3 16 3 ji e m e ht o b , 6bijin b 1960 r. onncaHbi aMepnKaHCKHMH HCCAeAOBaTeAHMH 
(Short, Menzel, 1960). TaKoe >Ke hhcao xpomocom Mbi o6Hapy>KHAH y 3Toro BHAa 
Ha CeBepo-3anaAHon PyKOTKe. Pa3AHqnn hmciotch b CTpyKType KapnoTnnoB, 
KOTopbie, no Been BeponTHOCTH, mo>kho cqnTaTb MeTOAnqecKHMH norpeuiHOCTHM h . 

LUncTOCOMbi H3 poAa Schistosomatium hmciot HanMeHbUiee koahhcctbo xpo- 
mocom — 2n=14. B KapnoTnne Obijin onncaHbi aB e napbi OAHonAeqnx n 5 nap ABy- 
njieqnx xpomocom (Short. Menzel, 1960; Puente, Short, 1985). H3yqeHHbin h3mh 
KapnoTnn Schistosomatium sp. noAHOCTbio coctoht H3 jx Bynneqnx sacmchtob (3a 
nc kji loqeHneM W xpomocom y caMOK). 

HanOoAee HHTepecHbiM ({ieHOMeHOM v hihctocom hbahctch uHToreHeTnqecKan 
AeTepMHHauHH nojia. PIoAOBbie xpoMocoMbi HAeHTH^HunpoBaHbi y 12 bhaob luhcto- 
com n bo Bcex cjiyqanx >KeHCKnn noA OKa3aACH reTeporaMeTHbiM, My>KCKon — 
roMoraMeTHbiM. BnepBbie noAOBbie xpoMocoMbi 6bijin onncaHbi v Schistosomatium 
douthitti. /laHHbin bha C0Aep>KHT 6 nap avTOCOM 'n 1 napy noAOBbix xpomocom. 
CaMKH HMeiOT reTepoMopcf)Hyio napv noAOBbix xpomocom ZW, caMUbi — ZZ 
(Short, 1957). y HeKOTopbix bhaob Z h \V xpoMocoMbi pe3KO OTAnqaiOTCH no 
a6co aK3T h bi m pa3MepaM, v Apyrnx — pa3AHqnn OTMeqeHbi toabko no 6aok3m C-re- 
TepoxpoMaTHHa Ha W 3AeMeHTe (Short, 1983). LUncTOCOMbi H3 AcfipHKH, A3hh 
h CeBepHon AMepnKH ota nqaiOTCH no Mop^oAornu noAOBbix xpomocom. 

HaMn BnepBbie ObiAH HAeHTn^nunpoBaHbi noAOBbie xpoMocoMbi Austrobilharzia 
variglandis , a TaK>Ke onncaHbi y Schistosomatium sp. CTpoeHne noAOBbix xpomocom 
y 3thx bhaob cooTBeTCTByeT Tnny n3 CeBepHon AMepnKn: npeACTaBAeHbi Kpyn- 
Hbie ABynAeqne Z xpoMocoMbi n MeAKne oAHonAeqne W 3AeMeHTbi. OcoOeHHO Kpyn- 
HbiMn pa3MepaMH oTAnqaIOTCH Z xpoMocoMbi Schistosomatium sp., KOTopbie 
cocTa bahiot 1/3 qacTb Bcero reHOMa n npnMepHO b 5 pa3 npeBbimaiOT pa3Mepbi 
W SAeMeHTOB. CAeAyeT noAnepKHyTb, hto y Schistosomatium douthitti Z xpoMo- 
coMbi 6oAee MeAKne, qeM y Schistosomatium sp. TpyAHO cvahtb o ueAecoo6pa3- 
hocth bo3hhkhobchhh y Schistosomatium sp. TaKnx orpoMHbix CTpyKTypHbix 
eAHHnu reHOMa. CAeAyeT noAnepKHyTb, hto Z xpoMocoMbi penTHAnn, nTnu, Hace- 
KOMbix b OTAnqne ot X xpomocom coMaTnqecKon HHaKTHBaunn He noABepraiOTCH 
n BeAyT ce6n KaK ayTocoMbi (Jones, 1983, 1984) . Bo3mo>kho, hto y caMOK hihctocom 
T3K>Ke OCTaeTCH 3KTHBH bIM OTpOMHblH 6AOK CHenACHHH reHOB Ha Z XpOMOCOMe, 
TOTAa KaK W XpOMOCOMbI HaXOAHTCH B TCHCHHe nOHTH Bcero >KH3HeHHOrO u H K a a 
B KOHAeHCHpOB3HHOM ( cf)yHKUHOHaAbHO HeaKTHBHOM ) COCTOHHHH. 

H3BCCTHO, HTO 3BOAH3UHH CneiTH aAH3HpOB3HHbIX nOAOBbIX XpOMOCOM CBH33H3 
c 3 kk\ t mvah unen Konnn noBTopniomnxcH HHK nocAeAOBaTeAbHOCTen (Singh, 
e. a., 1980). Y hihctocom TaKne npoueccbi, oqeBHAHO, nponcxoAHAH nepeA MopcfiOAO- 
rnqecKon Anc|)(})epeHunauneh Z n W sacmchtob, nocKOAbKv b CAyqae roMOMop({)H3Ma 
noAOBbix xpomocom, Ha \Y 3AeMeHTe OTMeqaiOTCH orpoMHbix pa3MepoB C-reTepo- 
xpoMaTHHOBbie 5 aokh. B to >Ke BpeM h y Schistosomatium douthitti BbiHBueHbi 
ah nib OKOAoneHTpoMepHbin C- reTepoxpoM 3 th h (Grossman e. a., 1981). 

PIponcxo>KAeHne reTepoMopc})Hbix noAOBbix xpomocom, no-BHAHMOMy, cbh33 ho 
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c AejieuHHMH reHeTHqecKoro Maiepnajia W xpomocom h TpaHCJiOKauHHMH ero 
Ha Z ajieMeHTbi (Grossman e. a., 1981; Short, 1983). He HCKjnoneHbi TaK>Ke npo- 
ueccbi AynjiHKauHH XI HK Ha Z xpOMOcoMax. Y Heterobilharzia americana 6biJi 
onncaH HOBbifi Tnn xpoMocoM hoh ^eiepMHHauHH nojia — caMUbi ZZ, caMKH ZWA, 
npH 3tom b AnnjioHAHbix Ha6opax caMKH HMeioT 19, caMUbi 20 xpomocom (Short 
e a., 1987). B paOoie hhahhckhx yqeHbix 6biJio cooOLueHO o Haxo/tKe reTepoMopc})Hbix 
nojiOBbix xpomocom y Isoparorchis hypselobagri Billet, 1898 (Hemiuridae). K co- 
>KajieHmo, b Hew He 6buio npe/tcTaBJieHO hh (f)OTorpa4)HH, hh H3MepeHHH xpomocom 
(Chattopadhayay, Manna, 1987). 

Ododman ^aHHbie Harnero Hccjie^OBaHHH, mo>kho BbicKa3aTb MHeHne, mo 
xpomocom Hbifi annapaT Schistosomatium sp. npeiepneji caMbie 3HaqHTejibHbie 
SBOjnouHOHHbie npeo6pa30BaHHH cpe/m hihctocom. Y AaHHoro BH/ta ccnep>KHTCH 
HanMeHbHiee KOJinnecTBO rpynn cuenjieHHH reHOB (2n=14), KapnoTHn coctoht H3 
ABynjiennx ajieivieHTOB ( 3 a hckji loneHneM MejiKoft aKpoueHTpnqecKOH W xpoMocoMbi 
y caMOK). KpoMe toto, OTMeqeH Handojiee BbicoKHH ypoBeHb AHtfx^epeHUHauHH 
nOJIOBbIX XpOMOCOM. 


J1 HTepaTypa 

B a p 111 e h e B., KnceneHe B. K. Oco6eHHOCTH xpOMOcoMHoro annapaTa axHHOCTOMaTaT // 
Pe3iOMe riHTOH Hau. kohcJ}. no napa3HTOJiornn. Bojirapnn, BapHa 1—3 okth6ph 1987. C. 199—200. 

BapuieHe B., riHTKHBHHioTe P. B., CTaHHBHnioTe T. Pi., Kncene He B. K., 
OpjiOBCKan O. M. CpaBHHTejibHan Kapnojiornn n HeKOTOpbie acneKTbi c()HJioreHHH TpeMaTO^, 
OTpH^a Strigeiformes // Te3. jxokji. CHMno3. «rionyjiHUHOHHaH OnojiorHH rejib mhhtob» n. HepHO- 
rojiOBKa, 15—17 anpejin 1987 r. M., 1987. C. 112—113. 

BnpniTeHH B. 91. UnToreHeTHnecKHe n MOJieKyjinpHbie acneKTbi sbojuouhh no3BOHOMHbix. M.: 
Hayna, 1987. 284 c. 

BarsieneJ. V.,Grabda-Kazubska B. A comparative chromosome sets study of trematode 
(Plagiorchiidae). I. Karyotypes of Opisthioglyphe ranae, Haplometra cylindracea and Lep- 
tophallus nigrovenosus//Acta Parasitol. Polonica. 1988. Vol. 4. P. 249—257. 

Chattopadhyay I., Manna B. Chromosome study of Isoparorchis hypselobagri Billet, 
1898 (Digenea: Hemiuridae) //J. Helminth. 1987. Vol. 61. P. 346—347. 

Grossman A. I., S h o r t R. B., C a i n G. D. Karyotype evolution and sex Chromosome 
differentiation in shistosomes (Trematoda, Schistosomatidae) //Chromosoma. 1981. Vol. 84, 
N 3. P. 413—430. 

Jones K. W. The evolution of sex chromosomes and gene dosage compensation // Genetics: 
New frontiers. New Delphi Bombay Calcutta, Oxford and IBH Publ. CO, 1983. P. 187—194. 

Jones K. W. The evolution of sex chromosomes and their consequences for the evolutionary 
process // Chromosomes Today. 1984. Vol. 8. P. 241—255. 

Levan A., Fredgo K., Sandberg A. Nomenclature for centromere position on chromo¬ 
somes // Hereditas. 1964. Vol. 52. P. 201—220. 

Puente H. S., Short R. Redescription of chromosomes of Shistosomatium douthitti 
(Trematoda: Schistosomatidae) // J. Parasit. 1985. Vol. 71, N 3. P. 345—348. 

Short R. B. Chromosomes and sex in Shistosomatium douthitti // J. Hered. 1957. Vol. 48. P. 2—6. 

Short R. B. Presidential address//J. Parasit. 1983. Vol. 69, N 1. P. 3—22. 

Short R. B., Grossman A. J. Conventional Giemsa and C-banded karyotypes of Schistosoma 
mansoni and S. rodhaini// J. Parasitol. 1981. Vol. 67, N 5. P. 661—671. 

Short R. B., Menzel M. Y. Chromosomes of nine species of schistosomes.//J. Parasitol. 
1960. Vol. 46. P. 273—287. 

Short R. B., Teeha n W. H., Literatos J. D. Chromosomes of Heterobilharzia americana 
(Digenea: Schistosomatidae), with ZWA sex determination, from Louisiana//J. Parasitol. 
1987. Vol. 73, N 5. P. 941—946. 

Singh L., P u r d o m I. F., J ones K. W. Sex chromosome associated satellite DNA: Evolu¬ 
tion and conservation // Chromosoma. 1980. Vol. 79. P. 137—157. 

Thiriot-Quievreux C. Chromosome analysis of three species of Mytilus (Bivalvia: My- 
tilidae) // Marine Biol. Letters. 1984. Vol. 5. P. 265—273. 

White M. J. D. Animal cytology and evolution, 3d edit. Cambridge: Cambridge University 
Press. 1973. 961 p. 

HHCTHTyT 30ojioruH h napa3HTOJioruu AH JIhtCCP, nocTynujia 4.04.1988 

r. BujibHioc; 

HHCTHTyT OHOjiorHuecKHx npodjieM CeBepa, AH CCCP, 


502 


r. Mara^aH 



KARYOLOGICAL INVESTIGATIONS OF TREMATODES OF NORTH-WEST CHUKOTKA 
Ya. V. Barshene, G. J. Stanevichute, O. M. Orlovskaya 
SU Aa AkY 

Peculiarities of chromosome sets of 4 schistosome species, parasitic in different mollusks from 
Chauna lowland were investigated. The karyotype of parthenites of Trichobilharzia sp. 1 (the 
intermediate host Sibirenauta picta) consists of 18 elements, of which the 2nd and 6th pairs are 
submetacentric-metacentric, the other chromosomes are metacentric. The diploid chromosome set 
of Trichobilharzia sp. 2 (the intermediate host Anisus acronicus) includes 16 biarmed units. The 
first pair of metacentric chromosomes amounts to 28.02 % of the whole haploid set length. Austro- 
bilharzia variglandis have 14 biarmed autosomes and 2 sex chromosomes. Females are the hetero- 
gametic sex, Z-chromosomes are of a metacentric-submetacentric type, W have an acrocentric 
structure. The chromosome complex of Shistosomatium sp. (the intermediate host Lymnaea za- 
zurensis) consists of 14 elements, of which the largest pair is sex chromosomes. The female sex 
is determined by an exclusively large metacentric Z-chromosomes (relative length 38.36 %) and 
a small acrocentric W-chromosome (relative length only 7.08 %). The chromosome sets of Schisto- 
somatium sp. have undergone the most considerable evolutionary transformations among schisto¬ 
somes, as a result it has the least lineage groups of genes and the most expressed differentiation 
of sex chromosomes. 



